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Department of Applied Psychology: Work, Education and Economy, University of Vienna, Vienna, Austria
In the present research, the recently proposed 3 × 2 model of achievement goals
is tested and associations with achievement emotions and their joint influence
on academic achievement are investigated. The study was conducted with 388
students using the 3 × 2 Achievement Goal Questionnaire including the six proposed
goal constructs (task-approach, task-avoidance, self-approach, self-avoidance, other-
approach, other-avoidance) and the enjoyment and boredom scales from the
Achievement Emotion Questionnaire. Exam grades were used as an indicator of
academic achievement. Findings from CFAs provided strong support for the proposed
structure of the 3× 2 achievement goal model. Self-based goals, other-based goals and
task-approach goals predicted enjoyment. Task-approach goals negatively predicted
boredom. Task-approach and other-approach predicted achievement. The indirect
effects of achievement goals through emotion variables on achievement were assessed
using bias-corrected bootstrapping. No mediation effects were found. Implications for
educational practice are discussed.
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INTRODUCTION
Achievement goals and emotions are crucial determinants of students’ learning processes and have
an impact on academic outcomes (Hulleman et al., 2010; Goetz and Hall, 2013). The interplay
between achievement goals and affect in academic settings has been a part of achievement goal
theory since its beginnings (Dweck and Leggett, 1988). However, empirical educational research on
the relation between achievement goals and discrete emotions was sparse for a long time. Although
the last decade has brought a discernible increase in empirical research on the specific relationship
between goals and discrete emotions, recent developments in achievement goal theory have to our
knowledge not been considered so far. Therefore, the present research tests the recently proposed
3 × 2 model of achievement goals (Elliot et al., 2011) and investigates its associations with activity
emotions and academic achievement in a comprehensive model.
Achievement Goals
Research on achievement goals has a long tradition in educational research and has resulted
in the development of various conceptual models. The dichotomous model (Nicholls, 1984;
Dweck, 1986; Maehr, 1989; Ames, 1992) distinguishes between two goal types: mastery goals
(developing competence) and performance goals (demonstrating competence). These two types
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of goals are also referred to as learning goals and performance
goals (Dweck and Leggett, 1988), task or ability goals (Maehr,
1989), or task-involvement goals and ego-involvement goals
(Nicholls, 1984). Although there has been some disagreement
as to whether these pairs all represent similar constructs
(Thorkildsen and Nicholls, 1998), most researchers today see
enough overlap to treat them in a similar fashion (Schunk et al.,
2008). The trichotomous model (Elliot and Harackiewicz, 1996)
and the 2 × 2 model (Elliot, 1999) incorporate the approach-
avoidance distinction into the two goal types. Furthermore,
developments in achievement goal research have led to a change
in how the striving for competence is defined. Nowadays, a
goal is defined as “a future-focused cognitive representation
that guides behavior to a competence-related end state that
the individual is committed to either approach or avoid”
(Hulleman et al., 2010, p. 423). In the newly developed 3 × 2
conceptualization, achievement goals are differentiated along the
definition component (task-based, self-based, and other-based)
and the valence component (approaching success, avoiding
failure) of competence. This conceptualization encompasses six
goal constructs (task-approach, task-avoidance, self-approach,
self-avoidance, other-approach, and other-avoidance). Research
on the 3 × 2 achievement goal framework has been scarce so
far, with a particular dearth of research focused on students. In
addition to the original study of Elliot et al. (2011), empirical
proof of the factorial validity of the 3× 2 model for students was
reported in a Norwegian undergraduate sample (Diseth, 2015).
Four studies (Johnson and Kestler, 2013; Diseth, 2015; Gillet et al.,
2015; Stoeber et al., 2015) have investigated the predictive validity
of the 3 × 2 model in testing associations with relevant learning
outcomes such as perfectionism, self-efficacy, value, learning
strategies, and academic achievement. The 3 × 2 framework has
also been recently applied to the sports domain (Mascret et al.,
2015a) and to teachers (Mascret et al., 2015b). Reproducibility
is a core principle of scientific progress (Asendorpf et al.,
2013), especially for new scientific claims/theories. However,
recent findings have shown that replication rates in psychological
research are below 40% (Open Science Collaboration, 2015), and
even in cases where replication is successful, replication effects
averaged just half the magnitude of the original effects. Against
this background, the first aim of the present study was to replicate
the factor structure of the 3 × 2 model including six goal types
(task-approach, task-avoidance, self-approach, self-avoidance,
other-approach, and other-avoidance) to provide more empirical
evidence for the newest achievement goal conceptualization.
Achievement Emotions
In relation to achievement goals, achievement emotions are of
special interest (Pekrun, 2006). Achievement emotions reflect
the temporary affective state of a learner when performing a
learning-related task in a school, college or university setting.
Learning-related emotions appear in different academic settings,
such as attending class, studying and taking exams. Emotions can
vary across these settings. Using a three-dimensional taxonomy
(Pekrun, 2006), learning related emotions can be differentiated by
valence, object focus, and activation. In terms of valence, positive
emotions (e.g., enjoyment) are distinguished from negative
emotions (e.g., anxiety, boredom). Object focus concerns whether
the emotion is experienced in relation to a study activity itself or
to the achievement of an academic goal (=outcome). Outcome-
focused emotions can be prospective (e.g., hope) or retrospective
(e.g., pride). The third dimension, activation, refers to the degree
of physiological arousal involved in that emotion (e.g., hope
is activating and hopelessness is deactivating). In the present
study, we focus on the activity emotions of enjoyment (positive,
activating) and boredom (negative, deactivating) while learning
for an exam. The reasons are threefold. First, both of these
emotions are frequently experienced by students in achievement
settings (Pekrun et al., 2002). Second, they differ systematically in
terms of valence (positive vs. negative) and activation (activating
vs. deactivating), both of which are assumed to be pivotal
to examining the effects of emotions on achievement. Third,
empirical evidence suggests that enjoyment and boredom are
related to both mastery and performance goals (for an overview
see Linnenbrink-Garcia and Barger, 2014).
Achievement Goals and Emotions
In theoretical conceptualizations, discrete emotions are seen as
outcomes of goal pursuit, whereas general affect, temperament,
or moods are instead seen as antecedents of goal adoption (e.g.,
Seifert, 1995; Elliot and Thrash, 2002; Linnenbrink and Pintrich,
2002; Pekrun et al., 2006, 2009). There are already a number of
empirical studies on the relationship between goals and emotions
that use a trichotomous (e.g., Pekrun et al., 2006, 2009; Daniels
et al., 2009) or 2 × 2 goal conceptualization (e.g., Putwain et al.,
2013). These results show that achievement goals and emotions
are intricately related (for an overview see Linnenbrink-Garcia
and Barger, 2014). Meta-analytic evidence (Huang, 2011) shows
significant mean correlations between achievement emotions
and mastery approach goals (0.20), mastery avoidance goals
(−0.24) and performance avoidance goals (−0.20). Moreover,
findings from Huang’s meta-analysis (2011) indicate a general
pattern of positive academic emotions (such as enjoyment,
hope and interest) corresponding to mastery-approach (mean
correlation of 0.42) and performance-approach goals (0.14),
and negative emotions (such as anxiety, anger, and sadness)
corresponding to mastery-avoidance (−0.38) and performance-
avoidance goals (−0.31).
Focusing on our study variables, mastery-approach goals
are consistently positively related to enjoyment and negatively
related to boredom (Pekrun et al., 2006, 2009; Daniels et al.,
2008, 2009; King et al., 2012; Goetz et al., 2016). For mastery-
avoidance goals, only sparse empirical findings are available and
there is a clear need for additional research. The picture for
performance-approach goals is more complex. They are in some
studies related to enjoyment (Daniels et al., 2008; King et al.,
2012). Negative emotions relate less consistently to performance-
approach goals: studies have found positive, negative and no
relation at all. Performance-avoidance goals are positively related
to negative deactivated emotions such as boredom (Pekrun et al.,
2009, Study 2) and consistently unrelated to enjoyment (Pekrun
et al., 2006, 2009). To our knowledge, no other study has tested
the relationship of the six 3 × 2 model goal constructs with
enjoyment and boredom.
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Goals and Emotions Predicting
Academic Achievement
Goals and Achievement
Performance-avoidance goals are quite consistently negatively
associated with achievement (e.g., Elliot, 2005), whereas
performance-approach goals are often positively linked to
achievement (Martin, 2013). Concerning mastery-approach
goals, the evidence is mixed, with some research finding no
significant association with achievement (see Anderman and
Wolters, 2006 for a summary) and other research suggesting
a significant positive connection under particular conditions
such as experimental settings (Linnenbrink-Garcia et al., 2008)
or for items containing no goal-relevant language (Hulleman
et al., 2010). Research using the 3 × 2 model with college
students showed that achievement was positively related to
other-approach goals (Elliot et al., 2011; Diseth, 2015) and
negatively related to other-avoidance goals (Elliot et al., 2011;
Johnson and Kestler, 2013) and self-approach goals (Diseth,
2015).
Emotions and Achievement
Achievement emotions can affect students’ achievement (for an
overview see Goetz and Hall, 2013). Pleasant activating emotions,
such as enjoyment, are expected to positively affect academic
achievement. Conversely, unpleasant deactivating emotions, such
as boredom, are claimed to decrease motivation and the elaborate
processing of information, thus implying negative effects on
academic achievement (Pekrun, 2006). These proposed effects
were reported in empirical studies with undergraduate students
(Daniels et al., 2009; Pekrun et al., 2009, 2014b).
Emotions as Mediators of the Relation between
Goals and Achievement
Within an achievement goal framework, goals are conceptualized
as having a direct effect on psychological processes relevant to
achievement, thereby influencing it. Emotions are considered
to be one such psychological process mediating the effect of
achievement goals on achievement (Elliot and McGregor, 1999;
Linnenbrink et al., 1999; Pekrun et al., 2006, 2009). Only a few
studies have focused on the mediational role of emotions for goal
effects on academic achievement (e.g., Daniels et al., 2009; Pekrun
et al., 2009) and clear empirical evidence, especially considering
the 3 × 2 model, does not yet exist. In testing the mediational
effect, we use advanced statistical methods, including a structural
equation framework and a rigorous bootstrap test for significance
testing, to overcome the reported flaws (Zhao et al., 2010) of the
classical mediation approach (Baron and Kenny, 1986) used in
former studies.
Aims of the Present Study
The 3 × 2 achievement goal model is one of the newest
conceptualizations in goal theory, meaning that clear empirical
evidence of its replicability does not yet exist. Additionally, there
are a lack of empirical studies examining the associations between
the new six goal types and related variables in prior work on
goals, such as achievement emotions and academic achievement.
Therefore, the aims of the present research were: first, to replicate
the findings of Elliot et al. (2011) regarding the factor structure of
the 3 × 2 model including six goal types (task-approach, task-
avoidance, self-approach, self-avoidance, other-approach, and
other-avoidance); second, to examine the associations between
the six goal types and activity emotions (enjoyment, boredom);
and third, to investigate the joint influence of achievement
goals and emotions on academic achievement (goals– emotion–
achievement linkage).
MATERIALS AND METHODS
Participants and Procedure
The survey was conducted with 388 (82% female) psychology
students with a mean age of 25 years (SD = 5.1). All students
attended the lecture “Research methods and evaluation.” This
lecture was obligatory for bachelor (29.8%) and diploma students
(70.2%) and sought to teach basic principles of scientific work.
Data was collected using an online questionnaire.
The present study was conducted in compliance with ethical
standards adopted by the Austrian Federal Ministry of Health
(Bundesministerium für Gesundheit, 1995) and the American
Psychological Association (American Psychological Association
[APA], 2010). Accordingly, prior to participation, students were
informed about the goals of the research, duration, procedure and
anonymity of their data. Participation in the study was voluntary,
informed consent was assured and the students did not receive
compensation for their participation in the study. Participants
were assured that all of their responses would remain confidential
and would not influence their course grade.
Measures
Achievement Goals
Goals were assessed using the German version of the 3 × 2
Achievement Goal Questionnaire (AGQ; Elliot et al., 2011),
which included six scales consisting of three items for each
goal type (task-approach, task-avoidance, self-approach, self-
avoidance, other-approach, and other-avoidance). All items used
a 7-point scale, ranging from 1 (strongly disagree) to 7 (strongly
agree) and referred to the exam for the “Research methods and
evaluation” lecture course.
Achievement Emotions
Students’ emotions related to learning for the exam were assessed
using short versions of the boredom and enjoyment learning
emotions scales from the Achievement Emotions Questionnaire
(AEQ; Pekrun et al., 2011). The instructions for the scales
assessing the activity emotions enjoyment (eight items) and
boredom (eight items) asked respondents to describe how they
felt before, during, and after learning for the exam. Participants
responded on a scale ranging from 1 (strongly disagree) to
5 (strongly agree), and scores were averaged to form the
achievement emotion indexes. The AEQ was validated in several
studies and is widely used in the context of education (see Pekrun
et al., 2011). Empirical studies indicate that emotion-achievement
relations are, on average, weak to moderate in magnitude
(Goetz and Hall, 2013). A recent meta-analysis (Tze et al., 2016)
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revealed a significant and modest negative overall relationship of
r = −0.24 between boredom and academic outcomes (20 of the
29 studies included in the meta-analysis used the AEQ).
In this study, construct validity of both scales was tested using
confirmatory factor analysis (CFA). Fit indices indicated a good
model fit for both the enjoyment [χ2 (20, N = 388) = 49.46;
CFI = 0.974; TLI = 0.964; RMSEA = 0.057; SRMR = 0.027]
and boredom scales [χ2 (20, N = 388) = 97.62; CFI = 0.950;
TLI = 0.930; RMSEA = 0.100; SRMR = 0.027]. To test for
external validity, we analyzed external linkages of both enjoyment
and boredom to academic interest (Krapp, 2002). Based on
theoretical considerations and empirical findings we expected
interest and enjoyment to be positively related (for an overview
see Ainley and Hidi, 2014), and interest and boredom to be
negatively related (see e.g., Pekrun et al., 2002). Academic interest
was assessed using three items from Lüftenegger et al. (2012)
and three items from Schiefele et al. (1988). In item formulation
different aspects of interest (intrinsic motives, value, emotional
valence; Krapp, 2002) were considered (k = 6; sample item:
“In this course I am learning something that I find to be
important”; α = 0.90; composite reliability = 0.91). In our
study, interest was positively related to enjoyment (r = 0.77)
and negatively related to boredom (r = −0.49). These results
are in line with both theoretical considerations and previous
empirical findings thus indicating external validity of the emotion
scales.
Exam Performance
Students’ final exam grades were used as an indicator of
academic achievement. At the end of the semester, an exam
was administered consisting of 25 multiple-choice questions
assessing both declarative and procedural knowledge. To pass
the exam, 51% correct answers were needed. In Austria, grades
range from 1 (excellent) to 5 (insufficient/fail), meaning the
lower the numerical value, the higher the achievement. For a
more comprehensible interpretation of the results, the values
were recoded, in a way that 1 represents “insufficient/fail” and
5 represents “excellent.” Therefore, in this study, the higher
the numerical value of the grade, the higher the academic
achievement.
Data Preparation and Analytical
Approach
All analyses were conducted using the software Mplus 7.31
(Muthén and Muthén, 1998–2015). The rate of individuals
omitting items (non-response) was <1% for all considered items
and, as such, very low. We used the full information maximum
likelihood (FIML) approach implemented in Mplus to deal with
missing values. This approach takes all available information into
account when estimating the model parameters (Schafer and
Graham, 2002).
In a first step, a confirmatory factor analysis (CFA) was
conducted to examine the construct validity of the 3 × 2
achievement goal model. In a second step, following previous
studies (Elliot et al., 2011; Diseth, 2015; Mascret et al., 2015a,b),
we compared the fit of the 3 × 2 model to five alternative
achievement goal conceptualizations: (1) a model in which all
items loaded onto one latent factor, testing whether a strictly
unidimensional conceptualization of achievement goals exists;
(2) a dichotomous model in which task-based and self-based
goals load together on a joint latent factor and other-based goals
load together on another joint latent factor; (3) a trichotomous
model in which task-based and self-based goals load together on
a joint latent factor, while other-approach and other-avoidance
goals load on their hypothesized latent factors; (4) a 2 × 2
model in which approach task-based and self-based goals load
together on a joint latent factor, as do avoidance task-based
and self-based goals, while other-based goals load on their
hypothesized latent factors in this fourth variant; (5) a definition
model, in which all items sharing a competence definition load
together on joint latent factors (self-based, task-based, and other-
based).
Third, multiple mediator modeling (Preacher and Hayes,
2008) with latent variables (structural equation modeling; Kline,
2011) was employed to investigate the associations between goals,
emotions, and academic achievement. Two multiple mediator
models were compared: (1) without direct associations between
goals and achievement, and (2) with direct associations between
goals and achievement.
Finally, as part of the structural analyses we also assessed
the proposed indirect effects of achievement goals through
emotion variables on achievement. The significance of these
indirect effects was determined using a bias-corrected bootstrap
method with 95% confidence intervals (MacKinnon et al.,
2004). This method is superior to the traditional Sobel test,
which has been found to be overly conservative and lacking
in power even with large samples (MacKinnon et al., 2002).
The indirect effect is considered significant if the CI does
not include zero. Because we tested direct and indirect effects
simultaneously, these calculations can reveal significant indirect
effects without a significant direct effect of the predictor
variable (e.g., other-approach goal) on the criterion variable (e.g.,
academic achievement). The presence of mediation is indicated
when the indirect effect is significant and the direct effect of the
predictor on the criterion variables is non-significant.
Model parameters were estimated via maximum likelihood
robust estimation (MLR). MLR is a precise parameter estimator
for models that contain continuous non-normal distributed
variables. All models were evaluated using fit indices. Following
Kline’s (2011) recommendation, we used root mean square error
of approximation (RMSEA), Standardized root mean square
residual (SRMR), the comparative fit index (CFI), and the
Tucker-Lewis index (TLI) in addition to the χ2 Test of Model
Fit value and its associated degrees of freedom. Although there
is little consensus on cutoff values for adequate fit (Lance
et al., 2006), we used traditional cutoff scores indicative of
excellent and adequate fit to the data, respectively: (a) CFI and
TLI ≥ 0.95 and ≥ 0.90, and (b) RMSEA and SRMR ≤ 0.06
and ≤ 0.08. For model comparison, we used the Bayesian
information criterion (BIC; Schwarz, 1978), the sample-sized
adjusted Bayesian information criterion (SABIC), and the
Akaike Information Criterion (AIC), all of which allow for the
comparison of competing non-nested models (Burnham and
Anderson, 2004).
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RESULTS
Differences with regard to gender and course of study (bachelor,
master) were investigated in preliminary analyses. No main
effects for gender or course of study could be found for goals,
emotions or achievement. Therefore, gender and course of study
were not included in the main analyses, and results are presented
for the whole sample.
Construct Validity of the 3 × 2
Achievement Goal Model
Table 1 provides descriptive statistics, internal consistencies and
composite reliability of the achievement goal variables. Our
findings showed that the internal consistencies and values of
composite reliability for all scales ranged from moderate to
excellent (0.64–0.94). Table 2 provides intercorrelations among
the achievement goal variables.
A CFA was conducted to examine the construct validity
of the 3 × 2 goal model. The results of the CFAs provided
strong support for the proposed structure of the 3 × 2
goal model. Model fit indices showed a good model fit,
χ2(120, N = 388) = 336.40, p < 0.01, CFI = 0.949,
TLI = 0.935, RMSEA = 0.057, SRMR = 0.037. All standardized
factor loadings were moderate to strong (ranging from 0.44
to 0.93).
Additionally, we constructed five alternative models
(unidimensional goal model, dichotomous, trichotomous, 2× 2)
and tested them competitively, aiming to show the distinctness
of the different achievement goal conceptualizations. Model
comparison with descriptive measures of model parsimony (AIC,
BIC) showed a better fit for the 3 × 2 model, AIC = 21563.62,
BIC= 21836.93, than any of the alternative models (see Table 3).
Model estimation and model comparison revealed inacceptable
fit indices for the five alternative models.
Joint and Mediated Effects of Goals and
Emotion on Achievement
Multiple mediator modeling with latent variables was employed
to investigate the associations between goals, emotions and
academic achievement. Preliminary analyses were conducted to
control for possible multicollinearities between the six goals that
were used as predictors. The variance inflation factor for the
achievement goal variables ranged from 1.49 to 3.86 (below the
conventional cutoff criteria of 10; Kutner et al., 2004) indicating
that multicollinearity for the six goals as predictors of enjoyment
and boredom was not high but the regression may be still biased
(Bowerman and O’Connell, 1990). Additionally, the correlations
between the latent goal variable pairs of other (0.93), self-goals
(0.82), task goals (0.78) were very high. To avoid untrustworthy
estimates and standard errors due to multicollinearities we
TABLE 1 | Psychometric properties of achievement goals, emotions and performance.
Range
Scale k M SD Potential Actual α CR 95% CI CR
Task-approach goals 3 6.59 0.74 1–7 2.0–7.0 0.84 0.84 0.77–0.91
Task-avoidance goals 3 6.19 1.06 1–7 2.0–7.0 0.64 0.65 0.56–0.74
Self-approach goals 3 3.89 1.75 1–7 1.0–7.0 0.88 0.88 0.85–0.91
Self-avoidance goals 3 4.27 1.74 1–7 1.0–7.0 0.84 0.84 0.80–0.87
Other-approach goals 3 2.95 1.73 1–7 1.0–7.0 0.94 0.94 0.93–0.96
Other-avoidance goals 3 2.89 1.70 1–7 1.0–7.0 0.91 0.91 0.89–0.93
Enjoyment 8 2.55 0.77 1–5 1.0–4.9 0.88 0.89 0.87–0.90
Boredom 8 2.36 0.93 1–5 1.0–5.0 0.93 0.93 0.92–0.95
Academic achievement – 3.03 0.97 1–5 1.0–5.0 – – –
N = 388; k = number of items; CR, composite reliability (Raykov, 2009).
TABLE 2 | Intercorrelations among the achievement goal variables, emotions, and achievement.
1 2 3 4 5 6 7 8 9
(1) Task-approach goals −
(2) Task-avoidance goals 0.54 −
(3) Self-approach goals 0.14 0.12 −
(4) Self-avoidance goals 0.12 0.24 0.67 −
(5) Other-approach goals −0.05 −0.09 0.30 0.20 −
(6) Other-avoidance goals −0.10 −0.02 0.30 0.25 0.85 −
(7) Enjoyment 0.17 0.04 0.32 0.16 0.25 0.17 −
(8) Boredom −0.17 −0.03 −0.08 −0.03 0.01 0.06 −0.52 −
(9) Achievement 0.17 0.05 0.06 0.12 0.16 0.07 0.13 0.04 −
N = 388; | r| ≥ 0.10, p < 0.05.
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conducted two separate models: one including all three approach
goals and one including all three avoidance goals.
Approach Goal Multiple Mediator Model
As can be seen in Table 4, the multiple mediator model
with direct associations between approach goals and student
achievement fits the data well and showed better model fit than
the model without direct associations between approach goals
and achievement. The results of this model are displayed in
Table 5. Task-approach (b∗ = 0.153, SE = 0.055, p = 0.006),
self-approach (b∗ = −0.275, SE = 0.061, p < 0.001) and
other–approach (b∗ = 0.164, SE = 0.057, p = 0.004) were
shown to predict enjoyment. Only task-approach negatively
predicted boredom (b* = −0.176, SE = 0.072, p = 0.014).
Task-approach (b∗ = 0.178, SE = 0.060, p = 0.003) and other-
approach (b∗ = 0.168, SE = 0.060, p = 0.005) directly predicted
achievement. No emotion construct predicted achievement. This
was the only result that differed between the two multiple
mediator models: through including direct associations between
goals and achievement, the formerly moderate positive link
between enjoyment and achievement (b∗ = 0.166; SE = 0.078;
p= 0.034) was no longer significant.
Avoidance Goal Multiple Mediator Model
Both avoidance goal multiple mediator models fit the data well
and showed almost identical model fit statistics (see Table 4).
Therefore, we additionally conducted the χ2 difference tests with
the Satorra-Bentler scaling correction for non-normal data. As
the result showed no significant differences between the two
models [χ2(3) = 6.585, p = 0.086] we followed conventional
guidelines (lex parsimoniae) and selected the more parsimonious
model without direct associations (see Table 5). In this model
self-avoidance (b∗ = 0.149, SE = 0.071, p = 0.036) and other-
avoidance (b∗ = 0.117, SE = 0.059, p = 0.047) were shown
to predict enjoyment. No goal type predicted boredom. Only
enjoyment predicted achievement (b∗ = 0.160, SE = 0.078,
p = 0.039). This was the only result that differed between
the two avoidance multiple mediator models: when considering
also direct associations between goals and achievement, the
moderate positive link between enjoyment and achievement is
no longer significant. In the model with direct associations
no avoidance goal type were shown to predict academic
achievement.
Indirect Effects
The indirect effects of achievement goals on achievement by
way of emotion variables were assessed using bias-corrected
bootstrapping (MacKinnon et al., 2004), with estimates of 1000
bootstrap samples (95% confidence intervals). No mediation
effects were found (see Table 6).
DISCUSSION
The main aims of the present study were to test the recently
proposed 3 × 2 model of achievement goals and to investigate
its associations with activity emotions (enjoyment, boredom) and
academic achievement in a comprehensive model. Replicability
is an important and indispensable principle in psychology
(Asendorpf et al., 2013) as well as in educational research in
general (Schneider, 2004). Replicability is necessary to provide
valid scientific results that can be generalized to more people
TABLE 3 | Comparison of the achievement goal conceptualizations.
Model χ2 (N = 388) df CFI TLI RMSEA 90% CI RMSEA SRMR AIC BIC
3 × 2 model 268.99∗ 120 0.949 0.935 0.057 0.048–0.066 0.037 21563.62 21836.93
2 × 2 model 1602.06∗ 129 0.497 0.404 0.172 0.164–0.179 0.180 22836.63 23074.29
Trichotomous model 874.85∗ 132 0.746 0.706 0.120 0.113–0.128 0.137 22512.01 22737.79
Dichotomous model 1474.83∗ 134 0.542 0.477 0.161 0.153–0.168 0.183 23011.46 23229.31
Unidimensional goal model 1614.99∗ 135 0.495 0.427 0.168 0.161–0.175 0.204 23723.04 23936.93
Definition model 467.06∗ 132 0.886 0.867 0.081 0.073–0.089 0.052 21818.82 22044.60
CFI, comparative fit index; TLI, Tucker-Lewis index; RMSEA, root mean square error of approximation; SRMR, standardized root mean square residual; AIC, Akaike
information criterion; BIC, Bayesian information criterion; MLR, maximum likelihood robust estimation in Mplus was used in all analyses; ∗p < 0.001.
TABLE 4 | Comparison of the approach and avoidance multiple mediator models.
Model χ2 (N = 388) df CFI TLI RMSEA 90% CI RMSEA SRMR AIC SABIC
Approach goals
Multiple mediator model (without direct association) 563.80∗ 288 0.946 0.939 0.050 0.044–0.056 0.044 26317.90 26388.04
Multiple mediator model (with direct association) 548.75∗ 285 0.948 0.941 0.049 0.043–0.055 0.041 26307.38 26379.88
Avoidance goals
Multiple mediator model (without direct association) 579.41∗ 288 0.939 0.931 0.051 0.045–0.057 0.047 28289.87 28360.01
Multiple mediator model (with direct association) 572.83∗ 285 0.939 0.931 0.051 0.045–0.057 0.046 28289.08 28361.59
CFI, comparative fit index; TLI, Tucker-Lewis index; RMSEA, root mean square error of approximation; SRMR, standardized root mean square residual; AIC, Akaike
information criterion; SABIC, sample-size adjusted Bayesian information criterion; MLR, maximum likelihood robust estimation in Mplus was used in all analyses;
∗p < 0.001.
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TABLE 5 | Multiple mediator models.
Mediators Outcome
Predictor variables Enjoyment Boredom Achievement
Model approach goals (with direct associations)
Task-approach 0.153 (0.055)∗∗ −0.176 (0.072)∗ 0.178 (0.060)∗∗
Self-approach 0.275 (0.061)∗∗∗ −0.078 (0.063) −0.034 (0.061)
Other-approach 0.164 (0.057)∗∗ 0.030 (0.056) 0.168 (0.060)∗∗
Enjoyment − − 0.084 (0.085)
Boredom − − 0.031 (0.078)
Model avoidance goals (without direct associations)
Task-avoidance −0.026 (0.091) −0.048 (0.070) −
Self-avoidance 0.149 (0.071)∗ −0.037 (0.085) −
Other-avoidance 0.117 (0.059)∗ 0.079 (0.058) −
Enjoyment − − 0.160 (0.078)∗
Boredom − − 0.050 (0.075)
∗p ≤ 0.05, ∗∗p ≤ 0.01, ∗∗∗p ≤ 0.001, values are standardized parameter estimates, values in parentheses are standard errors (SE).
TABLE 6 | Tests of significance of mediation.
Original sample Bootstrap
Independent variable Mediating variable Dependent variable Standardized
indirect effect
SE Mean indirect
effectb
95% CI with bias
correction (upper, lower)
Task-approach Emotionsa Achievement 0.007 0.012 0.011 −0.026, 0.054
Self-approach Emotionsa Achievement 0.021 0.021 0.011 −0.013, 0.035
Other-approach Emotionsa Achievement 0.015 0.016 0.009 −0.011, 0.026
Task-avoidance Emotionsa Achievement −0.005 0.010 −0.006 −0.041, 0.014
Self-avoidance Emotionsa Achievement 0.017 0.013 0.011 −0.004, 0.029
Other-avoidance Emotionsa Achievement 0.016 0.016 0.011 −0.009, 0.032
aMplus bootstrap confidence intervals refer to the significance of the total indirect effect of initial goals on achievement as mediated by both boredom and enjoyment.
bThese values are based on unstandardized mean path coefficients.
and settings than are represented in existing studies. We were
able to replicate the finding of previous research (Elliot et al.,
2011; Diseth, 2015) regarding the construct validity of the
3 × 2 model with a similar sample in a different context
(scientific methods). We found no gender differences for goals
in our preliminary analyses. Even if some authors found gender
differences in previous studies using the 2 × 2 model (e.g.,
Meece et al., 2006 with school children), Elliot and McGregor
(2001) only found them for mastery approach goals in one of
their studies. However, in recent studies using the 3 × 2 model,
either gender effects have not been addressed (e.g., Johnson and
Kestler, 2013; Diseth, 2015), or no gender effects have been
found (e.g., Mascret et al., 2015a), which is in line with our
finding. Nevertheless, it would be an interesting issue for further
research to focus on the question of gender effects in the 3 × 2
model.
We also investigated the associations between the new
achievement goal types, achievement emotions and academic
achievement. This is crucial, as previous research (e.g., Pekrun
et al., 2009, 2014a; Huang, 2011) has shown complex links
between students’ goals (using a trichotomous or 2 × 2 goal
conceptualization) and emotional experience. The general
pattern of positive academic emotions corresponding to
approach goals could be also found in our sample: task-
approach, self-approach and other approach goals are positively
related to enjoyment. The finding that other-approach goals are
also beneficial for students’ emotional experience while learning
for exams is not well established so far. However, this result is
in concordance with prior research (Pekrun et al., 2014b) and
it can be potentially explained with the exam context in this
study where performance contingencies were particularly salient.
Furthermore, only task-approach goals are negatively related to
boredom which is in line with previous results on the link of
mastery approach goals and boredom (Daniels et al., 2009). The
general pattern of negative emotions corresponding to avoidance
goals could not be found in our sample. Contrary to previous
empirical results (e.g., Pekrun et al., 2009; Huang, 2011), no
avoidance goal type predicted boredom. Additionally, the finding
that other-avoidance goals are positively related to enjoyment
is surprising as former studies found no association at all for
these variables (Pekrun et al., 2006, 2009). A new result is the
positive link of self-avoidance and enjoyment. However, these
associations between avoidance goals and enjoyment are only
moderate and lower than the associations between approach
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goals and enjoyment. There is a clear need for additional research
on avoidance goals and emotions.
After controlling for approach and avoidance goals, direct
associations between goals and achievement could be only found
for task-approach and other-approach goals, both of which had
positive associations with exam performance. The finding for
other-approach goals is in line with previous research (Elliot
et al., 2011; Diseth, 2015), whereas the association between
task-approach goals and achievement is not well established
(Elliot et al., 2011), and additional research is needed to further
investigate and validate this finding. The lack of association
between other-avoidance goals and achievement was also found
in one recent empirical study (Diseth, 2015). Confirming
previous research, enjoyment is positively related to achievement.
However, in our study boredom is not linked to achievement, a
result which is not in line with a recent meta-analysis showing
an overall negative correlation of −0.25 (Tze et al., 2016).
After controlling for goals and direct associations between goals
and achievement, both emotions were not predictors of exam
performance.
To answer the third research question, we considered
criticisms of the classical mediation framework (Baron and
Kenny, 1986) and used structural equation modeling and
bootstrapping to investigate mediational effects. Indirect effects
for the activity emotions of enjoyment and boredom could
not be found with regard to other-based goals. This is in line
with previous findings based on a classical mediation approach
(Pekrun et al., 2009).
Limitations and Future Research
Three limitations of this study should be noted. First, descriptive
statistics (mean, standard deviation, and range) suggest that
there is a ceiling effect for task-approach and task-avoidance
goals in this sample. The mean is very high and there is not
much variance to be explained in comparison to the other goal
types. Second, the bivariate correlation between the pairs of task-
based, self-based, and other-based goals are high indicating a
problem of multicollinearity. Theoretically the high correlation
between goal pairs are to be expected because (1) they each
share a competence-based component and (2) are commonly
measured with items containing substantial semantic overlap (as
the AGQ in this study). Empirical evidence, however, provides
good reasons to keep them separated (Murayama et al., 2011). To
solve this issue of multicollinearity we conducted two separate
models for approach goals and avoidance goals. Thus, we
were able to keep the focus on a greater number of goals
as conceptualized in the 3 × 2 model. Unfortunately, with
our procedure we were not able to consider the relationships
between all six goals in one comprehensive model. As there
is no simple answer how to deal in a traditional variable-
centered approach with the problem of multicollinearity between
goal pairs we propose that further research should also
include person-centered approaches focusing on a multiple
goal perspective (Linnenbrink-Garcia and Barger, 2014). Third,
our self-report measures targeted students’ experiences in their
scientific methods lecture at one university. The peculiarities
of the sample selected restrict the generalizability of the
results.
Future research will need to test the 3 × 2 model in
other samples of students varying by lecture content, age
(e.g., elementary, middle, high school, college, and university
students), other standardized achievement outcomes, and culture
(e.g., in an Asian context). Additionally, future studies should also
investigate the relationship between the 3 × 2 model and other
achievement emotions such as hope, pride, relief, anger, anxiety,
shame, and hopelessness.
Practical Implications
Finally, the findings suggest the merits of approach goals
compared to avoidance goals in terms of facilitating students’
enjoyment. The beneficial effects of self-approach goals and task-
approach goals on students’ emotional experience while learning
for exams represent one more argument in favor of focusing on
goals that relate on improving students’ level of competence as
a crucial determinant of their development of lifelong learning
competencies (Lüftenegger et al., 2012; Schober et al., 2013).
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